Background The Migraine Disability Assessment (MIDAS) Questionnaire is a reliable and valid instrument for migraine-related disability. Such a tool is needed to quantify migraine-related disability in the Greek population. Objective This validation study aims to assess the test-retest reliability, internal consistency, item discriminant and convergent validity of the Greek translation of the MIDAS. Methods Adults diagnosed with migraine completed the MIDAS Questionnaire on two occasions 3 weeks apart to assess reliability, and completed the RAND-36 to assess validity. Results Participants (n = 152) had a median MIDAS score of 24 and mostly severe disability (58% were grade IV). The testretest reliability analysis (N = 59) revealed excellent reliability for the total score. Internal consistency was a = 0.71 for initial and a = 0.82 for retest completion. For item discriminant validity, the correlations between each question and the total score were significant, with high correlations for questions 2-5 (range 0.67 B r B 0.79; p \ 0.01). For convergent validity, there was significant negative correlation between the total score and all RAND-36 subscales except for 'emotional wellbeing'. The negative correlation indicates that patients with a lower degree of disability according to their MIDAS score tended to have better wellbeing. Psychometric properties are comparable with those of other published validation studies of the MIDAS and the original. Findings on question 1 show that missing work/school days may be closely related with increased affect issues. Conclusion The Greek version of the MIDAS Questionnaire has good reliability and validity. This study allowed for cross-cultural comparability of research findings.
Introduction
Migraine is a primary headache disorder with an estimated global prevalence of around 14.7% [1] . It ranks seventh highest among specific causes of disability globally and holds a high score of years lived with disability, an important indicator of disability according to the World Health Organization [1] . A valid, reliable tool is needed to quantify migraine-related disability in the Greek population. Such an instrument could be used for clinical purposes (e.g. stratified migraine care) and would allow for internationally comparable research to be carried out with Greek language speakers. The aim of this study was to develop the Greek version of the Migraine Disability Assessment (MIDAS) Questionnaire ( Fig. 1 ) and to assess its psychometric properties. We hypothesized that the validity and reliability of the Greek version would be comparable to the original version and other validation studies of the MIDAS.
Methods
This was a validation study to explore the psychometric properties of the MIDAS scale in a sample of Greek migraine outpatients. The MIDAS is a self-administered tool designed by Stewart et al. [2] to retrospectively assess migraine-related disability in different life domains over the previous 3 months (Appendix). The questionnaire comprises seven questions in total. Three questions assess the number of missed days due to headache in the domains of school/work, housework, and family/leisure activities (items MIDAS 1, 3 and 5). Two questions assess the number of additional days with limited productivity due to headache at school/work and housework (items MIDAS 2 and 4). The total MIDAS score is the sum of the days given as response to these five questions (MIDAS 1 to MIDAS 5). The total score ranges from 0 to 90 and is used to categorize patients in disability grades I to IV. A higher score means more severe disability, placing the patient in a higher disability grade. For example, a total score C21 would categorize a patient as disability grade IV. Two additional questions (MIDAS A and B) measure headache frequency and average pain intensity. Frequency is noted as the number of days in the previous 3 months on which the patient experienced migraine. Intensity is noted as the average pain intensity of these episodes on a scale of 1-10, where ten signifies the most intense pain possible. These two items are not taken into account when estimating the total MIDAS score. The MIDAS Questionnaire has been validated in many languages, and the total score correlates strongly with clinical judgment regarding the need for treatment [3] [4] [5] [6] [7] [8] [9] [10] [11] . The study took place in two private clinics in Athens, Greece between July 2015 and February 2016. Approval was obtained from the Institutional Review Board of the Mediterraneo Hospital (Glyfada, Greece). Permission was acquired from the corresponding author. She questionnaire was translated using standard forward-backward methodology by two bilingual speakers at each stage. A pilot administration (N = 7) was performed, in which one of the researchers (TO) asked participants to complete the questionnaire. After completion, participants were asked a series of questions, including whether they found the questionnaire easy to understand, whether they had any difficulties in completing it, whether they found the time required for completion to be acceptable, and whether they had any suggestions to improve the questionnaire. Respondents' comments were positive, and no suggestions for improvement were offered, indicating that the Greek MIDAS is easy to understand.
The inclusion criteria were migraine diagnosis with or without aura (1.1 and 1.2) by a neurologist specialized in headache medicine (one of the authors, MV) based on the 2013 International Headache Society criteria (3rd edition, beta version) [12] . Adults with a good understanding of the Greek language were eligible. Patients undergoing changes in treatment between the two questionnaire completion points were excluded. Eligible patients who came to clinic during the recruitment period were informed about the study and signed an informed consent form if they agreed to participate. We collected data to assess the test-retest reliability, internal consistency, item discriminant and convergent validity of the Greek MIDAS.
Validity and Reliability
Sociodemographic and migraine data were collected at baseline. Questions regarding headache frequency, duration, and employment status were completed again at retest to ensure migraine severity and employment status had not changed. Change in employment (gainfully employed/fulltime student, or unemployed) could affect answers to MIDAS questions 1 and 2.
Validity
Item discriminant validity was assessed by analysing the correlations between each MIDAS question and the total score. Convergent validity was assessed using the RAND-36 questionnaire, a 36-item, self-administered questionnaire assessing mental and physical wellbeing. RAND-36 is based on the 36-item short-form health survey (SF-36) [13] . Physical health is assessed through four dimensions (physical functioning, role limitations due to physical health, pain, general health). Mental health is also assessed through four dimensions (energy/fatigue, social functioning, role limitations due to emotional health, emotional wellbeing). Higher scores denote better quality of life. RAND-36 has been validated in Greek [14] . Given that higher RAND-36 scores represent better wellbeing, Fig. 1 The Greek version of the Migraine Disability Assessment Questionnaire whereas higher MIDAS scores represent more severe disability, we hypothesized that the correlation between RAND-36 subscale scores and the total and individual MIDAS scores would be negative.We also assessed the correlation between MIDAS scores and the number of headache days (MIDAS A) and pain intensity (MIDAS B).
Test-Retest Reliability
Patients completed the questionnaire on two occasions, 3 weeks apart to avoid recall bias. The retest form was sent to the patients via email. We assessed test-retest reliability at the individual item and total score level by estimating the intraclass correlation coefficient (ICC).
Statistical Analysis
Missing demographic data were excluded pairwise. There were no missing data for the MIDAS Questionnaire. Student's t test and analysis of variance (ANOVA) were used for means comparisons. Internal consistency was assessed using Cronbach's alpha. An alpha of C0.7 and C0.8 was considered acceptable and to show good internal consistency, respectively [15] . The Spearman correlation coefficient (r) was used for convergent and item discriminant validity. We considered correlation coefficients \0.30 to be weak, coefficients between 0.3 and 0.5 to show moderate correlation, and coefficients [0.5 to be strong [16] . The ICC was estimated with a two-way mixed-effects single measure for test-retest reliability. We classified testretest reliability as 'excellent' (ICC C0.81), 'good' (0.61-0.8), 'moderate' (0.41-0.60), and 'poor' (B0.40) [17] . Independent t test, ANOVA and Spearman correlation coefficient were used to examine the interaction between demographic variables and MIDAS scores for the purpose of exploratory analyses. The level of significance was 0.05. We used SPSS software version 22 (SPSS Inc., Chicago, IL, USA).
Results
Of the total sample (n = 152), 119 (82%) agreed to receive the retest questionnaire, and 59 (38.8%) returned the form. Sample characteristics are presented in Table 1 . Participants had an average age of 40.7 years (range 20-64) and were mostly female (83.6%) and gainfully employed or fulltime students (76.7%). Most had migraine without aura (63.8%) and severe disability (58.3% for grade IV) ( Table 1 ). There was no significant difference for employment status, headache frequency and duration between initial and retest completion (p [ 0.05). Median time elapsed between the two completions was 21 days (mean 26.1 ± standard deviation 12.5, range 15-66).
Regarding MIDAS scores across demographic variables, there was a significant, low correlation between age and item MIDAS 4 (p \ 0.01, r = 0.24). A significant difference was found for MIDAS 4 and 5 by sex, with females scoring higher (p \ 0.05 for MIDAS 4, p \ 0.01 for MIDAS 5). MIDAS 5 and MIDAS B differ significantly by 
Reliability
Means and medians are presented in Table 2 . In the testretest reliability analysis (N = 59), excellent reliability was found for the total score (ICC 0.81), and good reliability for items MIDAS 2, MIDAS 3 (ICC 0.78 for both), and MIDAS A (ICC 0.71). Reliability was moderate (ICC range 0.41-0.57) for all other items (MIDAS 1, MIDAS 4, MIDAS 5, and MIDAS B) ( Table 2 ). Internal consistency for initial and retest completion was a = 0.71 and a = 0.82, respectively (data not shown).
Validity
All questions showed significant correlation with the total score (p \ 0.05). Correlation was high for questions 2-5 (r [ 0.6) and low for question 1 (r = 0.19) ( Table 3) . Correlations between RAND-36 and MIDAS were negative (Table 4) Table 5 ). Higher scores in the RAND-36 represent better wellbeing, contrary to the MIDAS, where higher scores represent more severe disability. Therefore, the negative correlation indicates that patients with a lower MIDAS score (and therefore a low degree of disability) may also have a higher RAND-36 score (and therefore better wellbeing).
Discussion
The MIDAS is a retrospective assessment tool for migraine-related disability across life domains. In this study, we assessed the psychometric properties of the Greek MIDAS. We hypothesized that validity and reliability would be comparable to the original version and other validation studies. Demographics (age and sex) were similar to other MIDAS validations and consistent with the literature, which reports higher migraine prevalence in females and the highest prevalence between the ages of 35 and 45 years [18, 19] . Approximately 64% of participants had migraine without aura, which is lower than expected yet comparable with other validations [6] . Overall, participants reported more reduced productivity than missed days for work/school, but more missed than reduced productivity days for housework. Missed housework days held the highest scores among the five questions. The low score for question 1 (missed work/school days) is consistent with keeping one's job, as over 70% of our sample were gainfully employed or full-time students. The total disability score was 24 (mean 36). Most participants had severe (58%) or moderate disability (24.5%). Patients reported a median of 15 episodes for MIDAS A and high pain intensity (median 8). These scores are comparable to some MIDAS validation studies [5, 6, 8] and higher than others [4, 7, 9, 10] . Compared with the studies that found lower scores, our participants reported more episodes and greater pain intensity, which may explain the discrepancy. They are also consistent with the high episode frequency and duration of our patients.
Differences between demographic subgroups were examined in exploratory analyses. There was a significant, low correlation between age and decreased housework productivity (MIDAS 4, p \ 0.01, r = 0.24). Decreased housework productivity or desire to engage with housework could be an outcome of the physical decline that comes with aging. MIDAS 4 and 5 also differ by sex, with females reporting more decreased housework productivity and missed social/leisure activity days (p \ 0.05). Traditionally, females are considered responsible for housework in Greece; therefore, the impact of migraine on this score may be more pronounced. Lastly, there was marginally significant difference between employed and unemployed patients for MIDAS 5 and MIDAS B, with unemployed participants reporting higher scores (p = 0.044 and p = 0.049, respectively). Unemployment has significant psychological impact, which could exacerbate pain perception and participation in social/leisure activities [20] . In agreement with previous MIDAS studies, the correlation between sex or employment status and total score was non-significant [21] . The only mistake in questionnaire completion was reporting a range instead of one number to one of the five questions or MIDAS A.
The validity of the Greek MIDAS is satisfactory and comparable to the Iranian validation study [5] . The correlations between each question and the total score were higher for questions 2-5 (range 0.67 B r B 0.79; p \ 0.01) and low for MIDAS 1 (r = 0.19; p \ 0.05). Zandifar et al. [5] also found the lowest item-total correlation to be for MIDAS 1, which is consistent with attempts to keep one's job irrespective of the burden of migraine [8] .
Regarding convergent validity, all correlations between MIDAS and RAND-36 were negative, and all MIDAS scores correlated significantly with the 'Pain' subscale. The total score correlated significantly with all subscales except for 'Emotional wellbeing'. There were higher correlations with physical wellbeing subscales than with mental wellbeing subscales. In a previous study, the mental component of SF-36 was found to be more closely related to MIDAS scores than the physical component [5] . Low correlations can be expected, as the MIDAS is a migraine-specific tool and RAND-36 measures generic wellbeing. Unlike the other questions, MIDAS 1 did not correlate significantly with 'Physical role' limitations but correlated significantly with 'Emotional role' limitations. As the correlation between total score and MIDAS 1 was also low, these findings may mean that missing work/school days is more closely related with increased affect issues than with disability. It is possible that absence from work/school occurs when patients also have mental health difficulties, which have been shown to be comorbid with migraine. In the original version, validity was assessed by comparing MIDAS item and total scores with 90-day diary measures [4] . The MIDAS items for missed work/school days, missed household work days, and missed leisure days (MIDAS 1, MIDAS 3, and MIDAS 5) were similar to the diary estimates. MIDAS items 2 and 4 (reduced work and household work productivity) significantly overestimated the corresponding diary estimation. The total MIDAS score was not significantly different form the diary-based estimate: correlation 0.63. Overestimation compared with the diary-based measure may be caused by recall bias. Reduced productivity is a more subjective measure than missed days of work/household work and therefore may be more vulnerable to recall bias. We did not use a diary measure in our study. MIDAS items 2 and 4 seem to have low but significant correlation with the 'Pain' and 'Role physical' dimension of RAND-36, potentially demonstrating convergent validity. MIDAS 2 score did not correlate with self-reported episode frequency, unlike MIDAS 4.
The correlations found between MIDAS scores and episode duration and frequency illustrate the significance of episode frequency and are in agreement with other validation studies [5, 6, 21] . Our findings also imply that missing work/school days is related to experiencing severe pain but not to the number of episodes. Other studies found pain intensity to be significantly associated with the total MIDAS score [5, 21] . In our study, MIDAS B had a high median, and ratings were skewed towards higher values, which may have concealed the correlation with the total score.
The ICC for test-retest revealed excellent reliability for the total score, good reliability for items MIDAS 2, MIDAS 3, and MIDAS A, and moderate reliability for all other items (ICC range 0.41-0.81). Previous validation studies have estimated the Spearman correlation coefficient for reliability. In the original version, Spearman correlations of individual items ranged from 0.46 to 0.78 [3] . Our findings also seem comparable to the Spearman correlation ranges reported in other validation studies (0.54-0.71 in the Iranian validation study and 0.49-0.77 for the Italian validation) [5] [6] [7] . Internal consistency for initial and retest completion was a = 0.71 and a = 0.82, respectively, comparable to the US and other validation studies [2, 5, 6, 9, 10] .
Regarding study limitations, the questionnaire return rate for retest was lower than in other validation studies. Participants were recruited from headache clinics, which could pose a selection bias. However, Greek patients mostly visit headache clinics through self-referral and not through referral by physicians. Therefore, clinic population is not necessarily as heavily affected as in other countries. Moreover, using a clinic population confirms that the MIDAS can be used in clinical practice and is comparable to other MIDAS validations.
This study allows for the cross-cultural comparability of research findings. It contributes to the precise quantification of migraine-related disability in the Greek population and can be used for stratified care. Stratified migraine care with the use of MIDAS can lead to better outcomes than step care strategies [22] . Moreover, we examined the differences in score across demographics, which have not been presented in other validation studies.
In conclusion, the Greek MIDAS Questionnaire is a valid and reliable scale for both research and clinical settings.
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The Migraine Disability Assessment Test
The MIDAS (Migraine Disability Assessment) questionnaire was put together to help you measure the impact your headaches have on your life. The information on this questionnaire is also helpful for your primary care provider to determine the level of pain and disability caused by your headaches and to find the best treatment for you.
Instructions
Please answer the following questions about ALL of the headaches you have had over the last 3 months. Select your answer in the box next to each question. Select zero if you did not have the activity in the last 3 months. Please take the completed form to your healthcare professional.
Scoring: After you have filled out this questionnaire, add the total number of days from questions 1-5 (ignore A and B). ______ B. On a scale of 0 -10, on average how painful were these headaches? (where 0=no pain at all, and 10= pain as bad as it can be.)
